Recent work indicates that covert visual attention and eye movements on the one hand, and covert visual attention and visual working memory on the other hand are closely interrelated. Two experiments address the question whether all three processes draw on the same spatial representations. Participants had to memorize a target location for a subsequent memory-guided saccade. During the memory interval, task-irrelevant distractors were briefly flashed on some trials either near or remote to the memory target. Results showed that the previously flashed distractors attract the saccade's landing position. However, attraction was only found, if the distractor was presented within a sector of T20-around the target axis, but not if the distractor was presented outside this sector. This effect strongly resembles the global effect in which saccades are directed to intermediate locations between a target and a simultaneously presented neighboring distractor stimulus. It is argued that covert visual attention, eye movements, and visual working memory recruit the same spatial mechanisms that can probably be ascribed to attentional priority maps.
Introduction
Human vision is characterized by a consistent pattern of eye movements. Periods of fixation are interrupted by fast saccadic gaze shifts several times each second. Saccades assure that the high resolution foveal region is brought to interesting spots of the visual field for detailed visual sampling. Beside this overt form of visual attention, locations in the visual periphery can be covertly attended in the absence of eye movements (e.g., Posner, 1980) . The past decades witnessed a great deal of research confirming that covert visual attention and saccadic eye movements are tightly interrelated. Prior to each saccade, perceptual processing is selectively enhanced at locations where the eyes are about to land (Deubel & Schneider, 1996; Hoffman & Subramaniam, 1995; Kowler, Anderson, Dosher, & Blaser, 1995; Schneider & Deubel, 2002) . Shortly before a saccade is initiated the coupling of covert and overt forms of orienting even appears to be obligatory since it is not possible to covertly attend to a location different than the saccade's destination (Deubel & Schneider, 1996) . Further support for a close link between attention and eye movements can be drawn from neurophysiological studies on monkeys demonstrating that specific regions of the cortex like the frontal eye fields (FEF), the superior colliculus (SC) and lateral intraparietal cortex (LIP) are involved in both covert and overt attention (Bisley & Goldberg, 2006; Moore & Fallah, 2004; Müller, Philiastides, & Newsome, 2005 , Schall, 2009 .
Recently it was suggested that covert visual attention is also involved in visual working memory (e.g., Awh, Jonides, & Reuter-Lorenz, 1998) . Visual working memory can be regarded as a mechanism that maintains relevant information and suppresses irrelevant information, whereas visual attention can be regarded as a bundle of mechanisms that select relevant information while irrelevant information is ignored (Olivers, 2008) . Beside this overlap in definition, the memory-attention link is supported by findings from a variety of sources. There is behavioral evidence showing a processing benefit for stimuli presented at locations held in spatial working memory (Awh et al., 1998) . This effect resembles the processing benefit found at attended locations (Posner, 1980) . In contrast, memory performance declines when spatial attention during the memory interval is interrupted (Awh et al., 1998) . Moreover, there is a strong overlap in the neuroanatomy of visual working memory and attention related tasks (Awh et al., 1999; Kastner & Ungerleider, 2000) . Other physiological work has demonstrated that monkey's LIP is not only involved in covert attention but also in maintaining spatial information in working memory (Bisley & Goldberg, 2003) . One interpretation of all these findings is that covert shifts of spatial attention play a functional role in the active maintenance of information in visual working memory (attention-based rehearsal hypothesis, Awh et al., 1998 ; for a critical discussion see Theeuwes, Belopolsky, & Olivers, 2009) .
Given this tight interdependence of covert attention and eye movements on the one hand and covert attention and visual working memory on the other hand the question arises as to whether all three processes are linked via spatial representations. To date, this issue is not well investigated. However, it has been recently shown that saccadic eye movements towards visual targets curve away not only from visible distractors (e.g., Doyle & Walker, 2001 ) but also from stimulus locations that are maintained in working memory (Theeuwes, Olivers, & Chizk, 2005) . Importantly, this curvature of saccadic trajectories is more pronounced if the location of a previously presented stimulus has to be remembered compared to a condition in which it is task-irrelevant.
The present study was conducted to add further evidence for a link between covert attention, eye movements, and visual working memory. More specifically, we focused on the spatial interaction between all three processes by picking up a well known spatial effect of taskirrelevant stimuli on the oculomotor system. The so-called center of gravity or global effect implies that saccades are directed to intermediate locations between a target and a simultaneously presented distractor stimulus if the two stimuli are in close proximity in the visual field. Spatially averaging saccades were first reported by Coren and Hoenig (1972) and later found to be influenced by the relative visual properties of the two stimuli, such as size, luminance, or spatial frequency (Deubel, Wolf, & Hauske, 1984; Findlay, 1982; Findlay, Brogan, & Wenban-Smith, 1993) .
The global effect has been ascribed to an overlap between the spatial representations of target and distractor stimulus probably due to processes of distributed population coding operating within the SC (Glimcher & Sparks, 1993) . Moreover, there is evidence that the global effect diminishes or even disappears with increasing saccadic latencies either within the natural variation of latencies (Ottes, Van Gisbergen, & Eggermont, 1985) or with saccades delayed by instruction (Coeffé & O'Regan, 1987; Findlay, 1983; Ottes et al., 1985) . This finding has been used to suggest that the global effect might be due to the limited time available for detailed visual processing or the discrimination of target and distractor.
Importantly, the global effect heavily relies on the spatial proximity of target and distractor. Distractors that are presented farther away from the target do not affect saccadic landing positions but increase saccadic latency instead (the so called remote distractor effect) (Walker, Deubel, Schneider, & Findlay, 1997) . Thus, the relationship between the effects of distractors on landing position and latency is reciprocal. By systematically varying the distance between target and distractor, Walker and colleagues demonstrated the critical sector that determines, whether the distractor has an effect on saccadic landing position (global effect) or latency (remote distractor effect). The global effect only occurs for distractors appearing at less than 20 deg of angular distance from the target axis. If distractors appear outside this critical region saccade amplitude is unaffected, and an increase in saccadic latency can be observed instead.
Up to now, the global effect and spatial working memory have only been studied in isolation, that is target and distractor stimuli have been presented simultaneously or in close temporal proximity. However, if spatial working memory draws on the same spatial representations as covert and overt visual attention do, a global effect should also be observed if the saccade target is no longer present, but kept in visual working memory when the distractor appears.
To address this issue, we conducted two experiments which combined a memory-guided saccade task with the presentation of distractor stimuli during the memory interval. More specifically, participants' task was to memorize the location of a peripherally flashed target while maintaining fixation and then to saccade to the memorized target location as soon as a go-signal was given (disappearance of the central fixation cross). Importantly, on some trials, a distractor stimulus was briefly flashed during the memory interval either near to the previous target location (i.e., inside the sector of T20-around the target axis) or remote (i.e., outside the sector of T20-around the target axis). If covert and overt visual attention and also visual working memory rely on the same spatial representations one would expect to find the memory-guided saccades shifted towards the previously presented distractor (i.e., the global effect). However, this should hold only for distractors presented near to the memory target but not for remote distractors.
Experiment 1 Method

Participants
Eight participants, aged between 23 and 29 years, took part in Experiment 1. Three of the participants were female. All reported normal or corrected-to-normal vision.
Apparatus and stimuli
Participants performed the experiment in a dimly lit room and viewed the 21W display monitor running at 100 Hz from a distance of 62 cm. The screen's resolution was set to 1024 Â 768 pixels, which corresponded to physical dimensions of 40 cm (width) Â 30 cm (height). A video-based deskmounted eye tracker (Eye Link1000, SR Research, Ontario, Canada) with a sampling rate of 1000 Hz was used for recording eye movements. The participants' head was stabilized by a chin and a forehead rest. The right eye was monitored in all participants. The central fixation stimulus consisted of a black "plus" character (0.3-Â 0.3-, line width 1 pixel). The target stimulus was a green "plus" character (0.43-Â 0.43-, line width 2 pixels). Moreover, there were four black filled possible distractor stimuli of different shapes ("$, O, Â, N", 0.43-Â 0.43-). All stimuli were displayed on a white background.
Procedure and design
Each trial began with the presentation of the target stimulus for 500 ms. The target appeared after the participant had continuously fixated on the central fixation stimulus for at least 500 ms. The target was randomly presented at 4-or 8-to the left or right of the fixation stimulus along the horizontal axis. The following target memory interval lasted for a variable period of 1650-2150 ms. In two-thirds of the trials, 500 ms after target offset a single distractor stimulus was presented for 400 ms (see Figure 1a ). For the remaining one-third of the trials, no distractor appeared. The distractor randomly varied in shape and was presented either 6-to the left or right of the fixation stimulus along the horizontal axis (see Figure 1b) . Thus, if target and distractor were presented on the same side, the distractor was presented inside the sector of T20-around the target axis which is known to be critical for the classical global effect (Walker et al., 1997) . In contrast contralateral distractors were presented outside this critical sector. The participants' task was to maintain fixation until the fixation cross disappeared, and then to make a saccade as fast and accurate as possible to the location where the target had been presented. If fixation was lost before the fixation cross disappeared, participants were reminded to maintain fixation by a visual warning message. Moreover, participants were told to ignore the irrelevant distractors. Saccades that were initiated too slowly (9600 ms) were accompanied by a short tone and a visual warning message.
The experiment consisted of one training block and six experimental blocks of 48 trials each. In contrast to the experimental blocks, no distractors were presented during training. Moreover, in the training block, the target was presented a second time 250 ms after saccade initiation to allow for a corrective saccade. Each experimental block was composed of a factorial combination of four target positions (4-vs. 8-to the left or right of fixation), three distractor conditions (absent vs. 6-left vs. 6-right), and four repetitions of each combination. Prior to each block a nine-point grid calibration procedure was applied. Training and experimental blocks were run in a single session of about 45 min.
Data analysis
Saccade onsets were detected using a velocity criterion of 30-/s. Saccade latency was defined as the interval between the offset of the fixation point and the initiation of a saccade eye movement. Trials were excluded from analysis if (1) saccades were anticipatory (latency G100 ms), (2) saccadic latency was longer than 600 ms, (3) gaze deviated by more than 0.75-from the display center at the time of saccade onset, or (4) saccadic landing position (horizontal coordinate) was less than 1-in the correct direction. With these criteria, 13.6% of all trials were discarded from analysis.
Results
Saccadic landing positions and latencies were calculated as a function of target position (4-vs. 8-) and distractor condition (absent vs. 6-ipsilateral vs. 6-contralateral to the target) and are depicted in Table 1 . Since there was no difference for leftward and rightward saccades in landing positions and latencies, the data for the two directions were collapsed together. The significance criterion was set to p G .05 for all analyses.
Landing position
For each distractor trial, the horizontal saccadic landing position was compared to the averaged mean of the horizontal landing position of all saccades in distractor absent trials which was computed separately for each target position and participant. Deviations from the mean horizontal landing position were signed so that a positive value indicated a shift towards the distractor in the distractor condition and a negative value a shift in the opposite direction.
We conducted a 2 (target position: T4 vs. T8) Â 2 (distractor position: ipsilateral vs. contralateral) repeatedmeasures ANOVA on the deviation values. The analysis revealed a significant main effect of distractor hemifield, F(1,7) = 17.56, p G .01, which is depicted in Figure 2a . Separate tests for the ipsilateral and contralateral condition determined that the shift of 0.36-towards the ipsilateral distractor was different from zero, t(7) = 5.27, p G .01. However, no difference was found if the distractor was presented in the contralateral hemifield, t(7) = 1.27, p = .24. Furthermore, neither the main effect of target position nor the interaction of target position and distractor hemifield was significant (all Fs G 1).
To check whether deviations of landing positions were due to a general shift of the distribution towards the distractor (global effect) or to a part of saccades directed to the distractor position and another part directed to the target position, probability maps of the saccades' landing positions were plotted separately for the different conditions and are depicted in Figure 2c and 2d. Indeed, presenting a distractor during the memory interval in the ipsilateral hemifield resulted in a general shift of the distribution towards the distractor. There was no indication for an enhanced probability to direct the saccades to the exact distractor location.
Latency
Latencies of memory guided saccades in the distractor absent control condition were at least descriptively a bit longer (247 ms) than latencies in the distractor present conditions (234 ms), possibly attributable to warning signal effects (Walker, Kentridge, & Findlay, 1995) . However, the 2 (target position) Â 2 (distractor position) repeated-measures ANOVA on saccadic latencies revealed no significant effects.
Discussion
Experiment 1 provided evidence that the landing position of memory-guided saccades is deviated towards task-irrelevant stimuli that briefly occur during the retention interval. Importantly, deviation effects were observed only for distractors presented in the ipsilateral hemifield of the memorized target, whereas contralateral distractors did not affect saccadic landing position. The results thus support the assumption that distractors appearing near memorized target locations can affect the spatial representation of these targets in working memory. On a descriptive basis, this effect resembles the global effect which is observed when a distractor occurs simultaneously with a saccade target at less than 20 deg of angular distance from the target axis.
However, before proposing a direct link between the present findings and the classical global effect, two aspects should be taken into account. First, in Experiment 1, the distractor always appeared at 6-on the horizontal axis either ipsi-or contralateral to the memorized target location. Thus, there were only two possible distractor locations. Although this layout corresponded to the inside/ outside sector difference of the classical global effect sector, it allowed no direct test whether spatial effects in the present paradigm were restricted to the narrow window of T20-around the target axis. Second, the ipsilateral distractor was always presented at an intermediate position between the two possible target locations (4-and 8-). It thus might be the case that its appearance triggered a process of averaging between these target locations in the course of the experiment and did not in itself attract visual attention.
We therefore conducted a second experiment in which we systematically varied the distance between target and distractor to directly test for sector effects. Moreover, the possibility of averaging between possible target locations was negated by reducing the predictability of distractor appearance in time and space, as well as by using only one target position in each hemifield.
Experiment 2 Method
Participants
Eight new participants, aged between 19 and 26 years, took part in Experiment 2. Six of the participants were female. All reported normal or corrected-to-normal vision.
Apparatus and stimuli
In contrast to Experiment 1, participants viewed a 19W display monitor from a distance of 71 cm. The screen's resolution of 1024 Â 768 pixels corresponded to physical dimensions of 36 cm (width) Â 27 cm (height). A videobased tower mounted eye tracker (Eye Link1000, SR Research, Ontario, Canada) with a sampling rate of 1000 Hz was used for recording eye movements. Stimuli were the same as in Experiment 1 with the exception that only one distractor shape ("Â") was used in Experiment 2.
Procedure and design
The procedure was identical to Experiment 1, except that the target was now randomly presented at 8-to the left or right of the fixation stimulus. Furthermore, in twothirds of the trials, 400-600 ms (randomly chosen) after target offset a single distractor stimulus was presented for 400 ms. The distractor was presented either 6-or 10-to the left or right of the fixation stimulus, either on the axis of 0-(i.e. the horizontal axis), T10-or T30-from horizontal (see Figure 3) . Experiment 2 was run in two single sessions of about 55 min, each consisting of one training block of 36 trials and four experimental blocks of 72 trials. Each experimental block was composed of a factorial combination of two target positions (8-to the left vs. right of fixation), three distractor hemifield conditions (absent vs. ipsilateral vs. contralateral), two distractor eccentricity conditions (6-vs. 10-), three distractor axis conditions (0-vs. T10-vs. T30-), and two repetitions of each combination.
Data analysis
Using the same criteria as in Experiment 1, 9.4% of all trials were discarded from analysis.
Results
Landing position
Because distractor positions were manipulated in horizontal as well as vertical direction in Experiment 2, the procedure for computing deviations towards distractors used in Experiment 1 had to be extended. This was done following Van der Stigchel, Merten, Meeter, and Theeuwes (2007) in two steps. We first computed the vectors between the mean landing position of trials without distractor and trials with distractor separately for each distractor position and participant. In a second step, the component reflecting the target-distractor direction of these vectors was computed and signed so that a positive value indicated a deviation towards the distractor and a negative value a deviation away from the distractor (see Figure 4) . 1 We conducted a 2 (distractor hemifield) Â 2 (distractor eccentricity) Â 3 (distractor axis) repeated-measures ANOVA on the deviation values. The analysis revealed a significant main effect of distractor hemifield, F(1,7) = 14.51, p G .01, indicating a deviation of +0.24-towards ipsilateral distractors and no deviation towards contralateral distractors (deviation = j0.06-). Moreover, there was a significant main effect of distractor axis, F(2,14) = 7.70, p G .01, indicating pronounced deviation for distractors on the axis of 0-and T10-(deviation = +0.18-and +0.12-, respectively) but not on the axis of T30-(deviation = j0.02-). More importantly, the main effect of distractor hemifield strongly depended on the distractor axis as indicated by the significant interaction of distractor hemifield and axis, F(2,14) = 9.16, p G .01. As can be seen in Figure 5a , saccadic landing position deviated only towards ipsilateral distractors that were presented on the axis of 0-and T10-(deviation = +0.39-and +0.31-, respectively). However, ipsilateral distractors on the axis of T30-from horizontal as well as all contralateral distractors did not attract saccadic landing position. Thus, only distractors inside the classical global effect sector of T20-around the target axis affected saccadic landing position, whereas distractors outside this sector did not. Additionally, distractor hemifield interacted with distractor eccentricity, F(1,7) = 6.47, p G .05, which was due to a pronounced effect of distractor hemifield for distractors at horizontal eccentricity of 10-compared to 6-. Neither the main effect of distractor eccentricity nor any other interaction was significant (all Fs G 2, ps 9 .18).
Latency
Once again, memory-guided saccades in the distractor absent control condition were initiated a bit slower (215 ms) than saccades in the distractor present conditions (207 ms). The 2 (distractor hemifield) Â 2 (distractor eccentricity) Â 3 (distractor axis) repeated-measures ANOVA on saccadic latencies yielded a significant interaction of distractor hemifield and axis, F(2,14) = 9.13, p G .01, indicating an effect of distractor axis for ipsilateral presented distractors but not for contralateral presented distractors (see Figure 5b ). Separate tests of the ispilateral distractors showed that saccadic latencies for distractors on the axis of T30-were 13 ms longer than for distractors on the axis of 0-, t(7) = 2.89, p G .05, as well as 10 ms longer than for distractors on the axis of T10-, t(7) = 2.56, p G .05. Thus, latency was increased when ipsilateral distractors appeared outside the T20-sector around the target axis. No further effect reached significance.
Discussion
Experiment 2 perfectly replicated and extended the finding of Experiment 1. Once again, the landing position of memory-guided saccades was deviated towards taskirrelevant stimuli that briefly occurred during the retention interval. More specifically, deviation effects were only found for distractors presented within T20-of the target axis. The spatial resolution of this effect thus strongly resembles the classical global effect in which target and distractor are simultaneously presented.
Additionally, Experiment 2 revealed an effect of distractor position on saccadic latencies. Ipsilateral distractors that were flashed outside T20-of the target axis led to an increase in saccadic latency. Thus the results indicate a reciprocal relationship between modulation of landing position and latency that is to some extent comparable to the distinction between the classical global and remote distractor effect. Distractors presented within T20-of the target axis modulated landing position but did not increase latency. Distractors presented outside T20-of the target axis had no effect on landing position but increased latency. However, in contrast to the classical remote distractor effect, an increase of saccadic latencies seems to be restricted to distractors presented outside the sector in the ipsilateral hemifield.
General discussion
The present study clearly shows that irrelevant stimuli that are briefly presented during the retention interval of a memory guided saccade attract the saccadic landing position. Importantly, attraction effects were observed only for distractors presented inside a narrow sector of T20-around the target axis. This effect strongly resembles the classical global effect that is found when the saccade target and the distractor occur simultaneously. The same spatial effect on saccadic eye movements can thus be observed regardless of whether a stimulus is directly received from the retina or kept in visual working memory. It thus can be assumed that spatial working memory draws on the same spatial representations as covert visual attention and saccade control do.
Given the finding that the classical global effect diminishes or even disappears with increasing saccadic latencies (Coeffé & O'Regan, 1987; Findlay, 1983; Ottes et al., 1985) , it has been suggested that it might be due to the limited time available for detailed visual processing or the discrimination of target and distractor. For instance, it has been suggested that the global effect is due to a shortlived exogenous attentional signal with low spatial resolution that can be displaced by a time-consuming process feeding a high-resolution signal from the visual system to the oculomotor signal (Findlay, 2009; Findlay & Blythe, 2009) . However, in the present experimental paradigm there was plenty of time both after target and distractor presentation to counteract the low-resolution signal and to complete discrimination of target and distractor. The fact that a global effect can be found even in a situation in which there were relaxed time constrains and in which participants were told to completely ignore the irrelevant distractors strongly suggests that it is not possible to encapsulate the target location during the memory interval against neighboring onset distractors. Evidently, maintaining a target location for a memory-guided saccade implies to maintain the fused distractor, too.
Up to now, most models of oculomotor distractor effects are based on a competitive integration mechanism of goalrelated and stimulus-driven signals (Godijn & Theeuwes, 2002; Trappenberg, Dorris, Munoz, & Klein, 2001 ). These models share the assumption that competitive integration occurs on a common winner-take-all map with a retinotopic organization which may be found in the intermediate layers of the SC. In the case of neighboring stimuli, when two nearby locations are activated, competitive integration might lead to cooperation of both signals, i.e. the formation of a single activation peak somewhere between the two stimulus locations resulting in the global effect (Glimcher & Sparks, 1993) . In contrast, competition between signals may arise when two remote locations are activated. Via lateral inhibition, remote distractors might thus slow down the speed at which a threshold for saccade initiation is reached (Godijn & Theeuwes, 2002) . To account for distractor effects, competitive integration models assume temporal overlap of the neural activity representing target and distractor location. However, in the present experiments, target, distractor, and saccadic go signal were all separated in time. Yet, a number of studies show sustained neural activity during the retention interval of memory guided saccades at SC neurons representing the target location (Kojima, Matsumura, Togawa, & Hikosaka, 1996; Pare & Wurtz, 2001 ). This neural memory activity in SC is probably generated by input from higher areas like DLPFC, FEF, and LIP (Johnston & Everling, 2008) . It is thus tempting to extend recent competitive integration models by including a memory component.
In contrast to the remote distractor effect that is found when the saccade target and the distractor occur simultaneously, effects on saccadic latency in the present paradigm were restricted to ipsilateral distractors outside the sector. This result firstly suggests that participants maintain a memory trace for task-irrelevant remote distractors in the ipsilateral hemifield that slows the speed at which a threshold for saccade initiation is reached. Moreover, remote distractors in the ipsilateral field seem to be stronger competitors than distractors in the contralateral field. This observation is consistent with findings in a partial report task showing that target identification was disturbed slightly more by ipsilateral than contralateral distractors (Finke et al., 2005) .
Interestingly, task-irrelevant distractors attracted memoryguided saccades in the present experiment, whereas a previous experiment showed that saccadic trajectories curve away from locations kept in memory (Theeuwes et al., 2005) . Thus, combining a spatial memory task with an eye movement can result in attraction effects as well as repulsion effects. Although the two experiments differ in a variety of parameters, including different measurements of saccades (i.e., landing positions vs. trajectories) and different functions of the involved stimuli (i.e., taskirrelevant vs. relevant), there is one more crucial difference which might be responsible for the diverging results. In the study by Theeuwes et al. (2005) , the location of the memory stimulus was outside the 20 deg of angular distance from the target axis that is known to be critical for observing the global effect (Walker et al., 1997) . For nontarget stimuli presented outside this critical region there is no overlap between the spatial representations of target and non-target stimulus. This, in turn, might be a requirement for specific inhibition of one location (e.g., the location of the memory stimulus) which is thought to underlie the repulsion effect.
Interestingly, a recent study by Van der Stigchel et al. (2007) provides converging evidence for an influence of task-irrelevant visual events on visual working memory. Comparable to the present findings, task-irrelevant stimuli that were flashed near the memorized target location on some trials during a memory interval had an attraction effect on the memory judgment. However, there were two crucial differences to the present experiments. First, no oculomotor effects were tested in the study by Van der Stigchel and colleagues because judgments were indicated by an unspeeded mouse click. Second, the experiment was therefore not designed to test for sector effects. The present experiments thus extend the recent finding by showing effects directly on the oculomotor system and by elucidating the decisive role of the global effect sector on these effects.
The current finding provides evidence for a close link between covert attention, eye movements and visual working memory. A framework for the link between covert attention and eye movements is provided by the Visual Attention Model (VAM) proposed by Schneider (1995) . VAM argues that targets for perception and targets for action (i.e., the selection of a saccade target) are selected by one and the same mechanism of visual attention. Recently, it has been suggested that such a common selection mechanism might be implemented in attentional priority maps for covert and overt attention (Fecteau & Munoz, 2006) . Importantly, attentional priority maps are thought to combine both the representations of objects' bottom-up distinctiveness (i.e., salience) and their relevance to observers in a topographical map of space. Since an object's salience and relevance are known to affect perception and the oculomotor system in comparable ways, these defining characteristics make attentional priority maps a feasible candidate to underlie selection for perception and selection for action. On the other hand, covert shifts of spatial attention have been suggested to play a functional role in the active maintenance of information in visual working memory (Awh, Armstrong, & Moore, 2006) . Thus, one might assume that the target location for a memory guided saccade is maintained via the attentional priority map as well. This idea would fit well to the suggestion that LIP might be a suitable candidate for hosting such an attentional priority map (Ipata, Gee, Bisley, & Goldberg, 2009) since LIP is also involved in maintaining spatial information in working memory (Bisley & Goldberg, 2003) .
In summary, the present experiment showed that taskirrelevant distractors which are presented during the retention interval of a memory-guided saccade attract saccadic landing position. Thus, a global effect occurs even when saccade target and distracor are separated in time. To account for the present finding, it is hypothesized that VAM and the concept of attentional priority maps need to be extended by including visual working memory. If covert and overt forms of orienting can be ascribed to attentional priority maps, and if information is kept in visual working memory via covert visual attention (Awh et al., 2006) , then attentional priority maps might be best characterized as the "neurocomputational space" where memory, perception and motor control meet. and resources of the Max-Planck-Institute for Human Cognitive and Brain Sciences. We would like to thank the anonymous reviewers for helpful comments on an earlier version of this article.
